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This Appendix was prepared from issue 4l of Drawing ST-5 200 5-° 2 

METHOD OF OPERATIOH 


Line Circuit - District Selector Circuit - Line Finder Circuit - Arranged 
for Individual Message Register or Elat Bate Service - 400 Point Lockout 
Type Line Finder - Panel System 

Change? Paragraph 20 and 21 To Read?- 

20. LIHE FIHDFP TT OT AT ‘ AHM WITHQUT TRIP CIRCUIT RELEASE (P" WIRIES) 

20.1 alarm siokal 

If & line finder does not find the subscriber’s line with* 
in 35 seconds after the roceiver at the calling station is 
removed from the switchhook, an alarm Is given in the following 
manner? The (BA) relay operated connects battery to winding 
of the (frame) relay (B), brush and terminal 1 of the START 
arc of the time alarm elector, break contact of the frame relay 
(A), to the interrupter contact. When the interrupter contact 
closes, the (B) relay operates. The (A) relay does not operate, 
however, on account of its winding being short circuited by 
ground on the interrupter. When the interrupter contact opens, 
the short circuit is removed from the winding of the (A)relay, 
which now operates in series with the winding and make contact 
of the (B) relay, to ground on the armature of the (B) relay, 

, thus holding both relays operated. The next operation of the 
interrupter operates the (TA) magnet, over a circuit from 
ground on the make contact of the interrupter, make contact of 
the (A) relay, terminal 1 and brush of the STEP arc of the selec- 
tor, to battery through the winding of the (TA) magnet. When the 
interrupter, contact opens, the (TA) magnet releases and steps 
its brushes one step on its back stroke. The selector brushes 
advance one step for each make and break of the interrupter 
contact, which is of an interval of 7 seconds, until the fifth 
terminal of the selector is reached when the circuit through 
the interrupter is opened. When the fifth terminal of the 
selector is reached, the (BA) lamp in the trip circuit lights 
from battery on the armature of the (A) (frame) relay f terminal 
R And brush of the LAMP arc of the selector, through the make 
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relay In the trip circuit has released, the circuits over the 
make contacts of the (BA) relay are opened, in turn releasing 
both the frame and aisle (A) and (B) relays, extinguishing the 
aisle and main or monitoring board lamps and silencing the 
alarm. The release of the (B) (frame) relay also closes a cir- 
cuit from ground on its armature, through terminal 5 and the 
bridging brush of the RETURN arc of the selector to battery 
through the break contact and winding of the (TA) magnet, .which 
operates and steps the selector brushes to terminal 6, in' which 
position it awaits the next closure of contacts of the (BA) relay. 


20.2 RESTORING TO NORMAL 

Should the circuit over make contact of the (BA) relay 
be opened before the fifth terminal is reached by the selector, 
the (A) and (B) frame relays release. The (B) relay released, 
causes the selector to advance to the next normal position, 
awaiting closure of make contact of the (BA) relay, as previously 
described. The operation of the (TA) key steps the selector 
brushes to the next normal position by way of the STEP bridging 
brush and 5, 10, 15 or 20 terminal, as the case may be. If the 
selector has been at normal position 6, 11 or l6, when the (BA) 
relay operated, the operation would have been the same as de- 
scribed for position 1. 

21. LIME FINDER TIMS ALARM »ITH TRIP CTRGTTIT BST,*AfiT. ("IT" WTPTWftl 

21.1 The circuit description for this feature will be found 

in BT-226379 which is the method of operation for ES-226379* 
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This Appendix was prepared from Issue 35 of Drawing St-52005-02. 

METHOD OF OPEBATIOH 

Trip Circuit - Start Circuit - Line Finder Circuit and District Selector 
Circuit - Arranged for Individual Message Register or Flat Rate Service - 
400 PointssLoeicout Type Line Finder - Panel System 


This appendix is issued to add paragraphs 47 and 48 which read as 


follows: 


47, SUB-GROUP "A " LIFE FILTERS ONLY EQUIPPED 

When only sub-group M A M line finders are equipped, w C n wiring is 
omitted and "D M wiring furnished, and the operation of relay (SA) 

when a call comes in with all "A” line finders busy and relay (C A) 

operated, operates the message register. Also relay (STB) is nre- 
vented from operating under this condition by the omission of w C rt 
wiring. 

48, SUB-CROUP »B" LIME F Iff PURS OHLY EQUIPPED 

When only sub-group "B M line finders are equipped, M LL" wiring is 
omitted and "M* wiring furnished, and the operation of relay (3 b) 

when a call comes in with all ”B M line finders busy and relay (Cb) 

operated, operates the message register. Also relay (STA) is pre- 
vented from operating under this condition by the omission of "LL" 
wiring, * 
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Trip G 



cult - ArrangiiiffFbr Individual Message Be^Latar ; ;OfeFlat Hate Service - 400 
Point Lookout Type Line Finder - Pan^t • Ifia^j^f^IVching System, 



follows 


As the switch moves through position 7 1/2, the selector group 
register 1# under control of the (SL) relay and if the (SL) relay has 
released indicating that the subscriber has wiped out before the "se- 
lection beyond" position has been reached, the register will not oper- 
ate, but if the (SL) relay is still operated the register will operate. 

As the switch advances to position 7 3/4,*********************etc 0 
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This Appendix was prepared from ST-5200 &-02, Issue Ko. 18 

METHOD OP OPERAT ION 

Trip Circuit - Start Circuit - Line Finder Circuit and District Selector^ Cir- 
cui't - Arranged For Individual Message Register or Flat Rate Service - 100 
Point Lockout Type Line Finder - Panel Machine Switching System. 

Change paragraph Fo* 42 to road:- 

Should the line finder selector travel to tell-tale, due to the "N" 
and "C" segments being opened, the (LF) relay releases. The release of the 
(LF) relay, releases the "UP" magnet and also releases the (F) r91 ^ p f°” 
vided a senddr has been found. The release of the (F) relay operates the 
(DS) relay which locks, operates the down drive magnet and reoperates the 
(F) relay, returning the line finder to normalo 
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July 28. 1924. 

This Appendix was prepared from ST-52005—02, Issue Ho.'7« 

■ . METHOD OF 0PEBATI0K 

Trip Circuit - Start Circuit - Line Finder Circuit and District Seleotor Circuit 
Arranged for Individual Message Register or Flat Rate Service - 400 Point 
Lockout Type Line Finder - Panel Machine Switching System. 


The reference to (F) relay in line 8 of paragraph 55 should read (K) relay. • 
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This M* of 0. was prepared from Issue 1 of ST-52005-02 

• f ■ 

_ ^ METHOD OP OPERATION 

Trip Circuit, Start Circuit Line Under Circuit and Distriot Selector Circuit — 
Arranged for Individiga Message Regis ter or flat Rate Service - 400 Point Lock- 
out Type Line Finder - Panel Machine Sait chli« System* 

DBVSLOPMEBT '' U 

1. PURPOSE OF CIRCUIT 

1*1 To establish connections between subscribers stations and the ap- 
paratus in the mechanical office* 

To find the calling subscribers line and connect it with the var- 
ious switching apparatus necessary to complete a call* 

To provide a timing feature on signals to the attendant, when an 
originating cal^ is not connected to a line finder in a specified 
time period* / 


1*2 


1.5 


2. WORKING LIMITS 

2*1 This circuit has an external trunk supervisory loop of 5010 ohms 
at the outgoing end and at the incoming it has an external subscriber's 
line supervisory loop of 900 ohms maximum with a leak of 10,000 ohms* 

OPERATION 

3. PRINCIPAL FUNCTIONS 

3.01 To start a line finder hunting for the calling line* 

To trip the proper line finder brushes* 

To operate the proper message register on a charge call* 

To operate the line finder time alarm* 


J 


3.02 

3.03 

3.04 

•3.05 


3.06 

3.07 

3.08 


To disconnect the battery and ground from a subscriber's line on 
an incoming call* 

To route the call. ' 

/ 

To start a selector hunting for the oallipg li^gu 

To release the trip relay in the associated trip circuit, thus per- 
mitting another call to start in any other group. 
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5 09 To prevent a second call being served in any trip circuit until 

all calls waiting in other trip circuits have been served. 

3.1 Bach regular start circuit is equipped with an 
and jack for immediately replacing the regular circuit with an eraer 

gency circuit at any time. 

3.2 To find the proper line and start the sender hunting for an idle 
sender selector. 

3.3 To establish talking connection. 

3.4 To supply talking battery to the calling station. 

3.5 To select an idle sender. 

3.6 To connect battery for the operation of the message register in 
the line circuit on a charged call. 

3.7 To connect a busy tone to the calling station, if required. 
CONNECTING CIRCUITS 


4.1 Any standard line circuit. 

4.11 Start circuit arranged to prevent a second call in any group 
from starting until all calls waiting in other groups have been 

served. 

4.12 Any standard line finder and district circuit. 

4.13 Any standard final circuit. 

DESCRIPTION OP OPERATION 


5. ORIGINATING A CALL 

The operation for a call originating in the first 20 lines of a group 
of 40 lines is as follows* When the receiver at the calling station is 
removed from the 3 Witchhook the (L) relay in the line circuit operates. The 
(L) relay operated oonnects battery to the H terminal of the line and oper- 
ates the (BA) relay. The (BA) relay operated operates the (TR) relay from 
ground through the contacts of the (0), (BA) and (K) relays, secondary wind- 
ing of the (TR) relay to battery in the start circuit over the TR lead, and 
closes a circuit operating the (A L) relay in the start circuit. Bie (TR) 
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relay operated operates tie trip magnets* opens the looking series circuit 
through the (SR) relays in the other trip oir cults, serving other groups 
of 40 lines of the 3ame 400-line unit and locks through its primary wind- 
ing in series with the (STA) relay in the start circuit. 

STARTING A LIRE FINDER 

When the (STA) relay in the start circuit operates* (a) It starts a 
line finder hunting for the calling line. Each trip magnet operates its 
trip rod, tripping the corresponding group brush of the line finder as 
it passes the, tripping zone, (b) Short circuits the 500 ohm winding of 
the (CA) relay preventing it from operating while the (STA) relay re- 
mains operated, (c) Closes a circuit from ground operating the (K) relay 
under control of the (TR) relay, (d) Closes a circuit operating the (LF) 
relay in the line finder circuit, from ground through contacts of (GA) and 
(C) relays, (A-l) bridging brush and terminal of the (A) selector over 
lead ST, contact of the (MB) relay, contact of the test Jack, to battery 
through 1000 ohm winding of (LP) relay. The (K) relay Operated, locks 
to ground on the armature of the (BA) relay throng the back oontaot of 
the (0) relay, opens the circuit through the secondary winding Of the 
(TR) relay, thus preventing another line finder from being started by 
this call and operates the ( LO ) relay which closes the circuit through 
the 1500 ohm winding of the (0) relay and releases the (AL) relay in the 
start circuit providing the (AL) relay is not held operated over the 
(AL) lead of another trip circuit by a call waiting to be served. The 
(0) relay does not operate at this time on account of insufficient cur- 
rent through the winding. 

The (LP) relay operated (a) locks on its contact and windings in ser- 
ies to ground on th e make contact of the (H) relay, (b) Closes a cir- 
cuit over lead Y operating the (GA) relay in the starting circuit, (c) 
operates the IIP magnet from ground on the "N* commutator, brush and seg- 
ment causing the line finder selector to travel upward and hunt for tor- 
mina Is on the calling line, (d) Closes a circuit from ground on the "H* 
commutator brush and segment through the break contact of the (E) relay, 
to battery through the inner winding of the (Cl) relay, operating the 
(Cl) relay. 

The (GA) relay operated (a) removes ground from lead ST. (b) Locks 
to ground on the armature of the (STA) relay, (c) Closes a circuit oper- 
ating the STP-A magnet. 

SELECTING A SEMPER „ j| , 

As the line finder selector starts upward, hunting for the calling 
line, a circuit is closed through the M commutator, slightly after the 
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brush© s of the selector more off-normal f Ground on the M commutator brush 
and segment, operates the line finder (E) relay. The (E) relay operated, 

(a) Operates the (MB} relay from ground on its armature, through the break 
springs of the MB jack, to battery through the inner winding of the MB 
relay, (b) Closes a circuit from ground on the upper inner contact of cam 
I, make contact of the (E) relay, to battery through the inner winding of 
the (D) relay, operating the (D) relay, (c) opens the operating circuit 
of the (Cl) relay, thus permitting the relay to release if the test brush 
of the sender selector is making contact with the test terminal of an idle 
sender. If the test brush of the sender selector is making contact with the 
test terminal of the busy sender, the (Cl) relay locks through its outer 
winding, the lower contacts of cam S, make contact of the relay to ground 
on the test brush of the sender selector. With the (01) relay held oper- 
ated, the operation of the line finder (E) relay also closes a circuit 
operating the (P) relay in the line finder circuit and the district selec- 
tor (S3) magnet. This circuit is traced from battery through the 1,000 
ohm winding of the (P) relay and through the windings and break cohtact 
of the (SS) magnet, make contact, of the (Cl) and (E) relays to ground on 
cam H, thereby stepping the sender selector brashes. If the next sender 
circuit is'idle the (Cl) relay releases, in turn stopping the selector, 
but if the next terminal is busy, the (Cl) relay remains operated and the 
sender selector continues to step until an idle sender is found. When 
the (Cl) relay releases, the test terminal of the selected sender* is im- 
mediately made busy to all hunting sender selectors by ground connected 
to the test brush from cam H, through the make contact of the (E) relay 
and the break contact of the (Cl) relay. This busy ground is connected 
until the switch advances from position 1 1/4. The operation of the (F) 
relay opens the tip and ring leads between the line finder commutator 
and the district circuit, and prevents the district (L) relay from opera- 
ting and advancing the district switch from normal, if the line finder 
selector connects to the terminals of the calling line before the sender 
selector finds an idle sender. 

10. MAKING THE DISTRICT BUSf - TFTE (MB) BELAY OPERATED 

(a) Locks from ground on the armature and outer make contact of the 
(STA) relay in the START circuit, lead X, make contact, and outer winding 
of the (MB) relay, to battery on the break contact and armature of the 
(SL) relay, so ti»t the (MB) relay will not release should be selector 
return to normal while another call is going through, (b) Closes a cir- 
cuit from ground on the M commutator, make contact of the (L?) and (MB) 
relays, to battery through the 800 ohm winding of the (P) relay, which 
operates if the relay was not previously operated, (o) Connects ground 
on its armature to the series circuit through the (MB) relays of the other 
selectors in the same group, thus permitting the operation, over lead OH 
of the (CA) or (CB) relays in the starting circuit, when all line finder 
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selectors in the group are off-normal, (d) opens the circuit over lead 
Y, to prevent the (GA) relay from reoperating, (e) Transfers the ST lead 
to the next line finder, which, W tasy, transfers the call over the 
ST lead in the same manner until? an idle line finder is found, 

11 As the line finder selector continues inward, at the end of the trip- 

ping zone, the "IT* brush makes contact with the "K" commutator and con- 
nects ground to lead "K" which oauses the (TR) relay in the trip circuit 
to release but holds the (STA) relay operated. The release of the TR 
relay closes the series locking circuit through the winding of the (TR) 
relays in the other groups and releases the two associated trip magnets. 
When the "K" commutator brush moves off 1*e commutator segment, ground 
is disconnected from the "K" lead causing^he (STA) relay to release. 

The release of the (3TA) relay (a) opens the locking circuit through the 
(GA) relay which releases, (b) opens the circuit over lead "X" thereby 
opening the looking path of the line finder make busy relay, (c) opens 
the circuit througi the STP-A magnet whioh releases and steps the brushes 
, of the A group distributor selector to the next terminals, (d) removes 
the short circuit from the 500 ohm winding of the (CA) relay, but the (CA) 

V relay will not operate unless all selectors in the group are busy. 

12, LIRE FIBBER PINKS LISE. 

When the selector brushes make contact with the terminals associated 
with the calling line, battery on the "H" teminal operates the (0) relay 
In the trip circuit and the (H) relay in the line finder circuit. With 
the (H) relay operated, a 50 ohm non-inductive shunt is connected around 
its winding to ground on its armature for the purpose of increasing 
the amount of current through the 500 ohm winding of the (0) relay in the 
trip circuit thus speeding its operation. This is necessary on account 
of the very short time period during which the ’’H" brush makes contact 
with the "H" terminal before the circuit over the H H* lead is opened by 
the overthrow of the selector. 2he (0) relay operated opens the locking 
circuit of the (K) relay but the (K) relay is slow in releasing and holds 
the (LO) relay operated thereby holding the (0) relay operated through 
its 1500 ohm winding in order to permit the (BA) relay to release before 
the (0) relay* Otherwise another line finder might be started by this 
call. The (H) relay operated, opens the circuit which holds the (IP) re- 
lay operated, but the (LP) relay does not release immediately on account 
of a circuit being closed from ground on the comnutator brush and seg- 
ment to battery through both windings of the (LP) relay in series. The 
(LP) relay is thus held operated until the brushes are centered on the 
terminals of the ©ailing line. When the circuit through the "C" commuta- 
tor segment is opened, the (LP) relay releases. The release of the (LP, 
relay (a) opens the circuit through the UP magnet, whioh stops the selector 
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' brushes on the terminals of the calling lin&, (b) opens the circuit 
' through the 800 ohm winding of the (F) relay so that when the circuit 
through its 1000 ohm winding is opened by the release of the (01) re- 
lay when the district sender selector seizes an idle sender, the (F) 
relay will release, (c) closes a circuit operating the (SI) relay. 

This circuit is traced from ground on the "M" commutator, break con- 
tact of the (IF) relay, make contact of the (S) relay, winding of the 
(SI) relay, cam T, make contact of the (D) relay, to battery on the 
break contact of the (DS) relay. 

The operation for a call originating in the last 20 lines of a 
group of 40 lines will be similar to that already described for the 
first 20 lines except that the (STB), (OB) and (OB) relays are involv- 
ed instead of the (STA), (CA) and (GA) relays. 

13. THE ADJUSTMENT OF THE ,, C ,t OOMMITPATO^ WVSR 

The adjustment, of the ’*C M commutator brush, with relation to the 
tripped "H** multiple brush, is such that it does not break contact 
with the *0* conmutator segment until slightly after the holding cir- 
cuit througi both windings of the (IF) relay is opened by the operation 
of the (H) relay when the H brush makes contact with the H terminals to 
which battery is connected. The UP magnet, therefore remains operated 
and the selector continues to travel upward until the brushes are car- 
ried slightly above the center of the line terminals, allowing the lock- 
ing pawl to enter the notch on the rack attached to the brush support 
rod. At this time, the holding circuit through both windings of the 
(IF) relay is opened at the *0" commutator, releasing the relay. The 
(IF) relay released, releases the UP magnet. The selector then drops 
into place, thus centering the burhses on the line terminals. 

14. LOOKOUT FEATT7RT? 

The operation of the lockout feature is as follows: The operation 
of the (BA) or (BAl) relay when a call is started operates the (at.) relay 
in the start circuit through the normally closed contacts of the (10) 
relay. The (AI) relay operated, holds the (10) relays of any other trip 
circuits locked up which may be operated. The operation of the (K) or 
(K-l) relay after the (STA) or (STB) relay operates causes the operation 
of the (10) relay. The operation of the (10) relay will release the (AI) 
relay in. the start circuit provided it is not held operated over the (AI) 
lead of another trip circuit by a call waiting to be served. If no calls 
are waiting in other trip circuits the release of the (K) or (K-l) relay 
after the line has been found will release the (10) relay. However, if 
calls are waiting to be served in other trip circuits the (AI) relay in 
the start circuit will remain operated, holding the (10) relay in this 


— — ' 
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trip circuit operated. The (LO) relay operated holds ground on the 1500 
ohm winding of the (0) relay preventing the (0) relay from releasing 
until calls waiting in other trip circuits have progressed far enough to 
operate their corresponding (LO) relays, thereby releasing the (AL) relay. 
5he (0) relay being held operated prevents a second call from starting 
in this trip circuit. 

15. OVERFLOW 

If a line finder fails to stop on a subscriber's line on account of 
tb» H lead being open, due to the subscriber flashing his switchhook or 
for other reasons, the line finder will travel to the top of the bank 
where the brush will make contact with the H comb operating the (0) relay 
in the same manner as when the line is found. The T and R leads being 
open at overflow, disconnection takes place and the line finder returns 
* to normal as soon as the sender is found. 

>16. EMERGENCY RELEASE OF START CIRCUIT 

If either the (STA) or (STB) relay remains operated due to the failure 
» of the (TR) or (IR-1) relay in the trip circuit to be shunted out and re- 
leased, the (KF) relay operates as soon as interrupter contacts 1, 3 and 5 
close and locks under control of the (STA) or (STB) relay. If it remains 
locked for approximately two seconds, interrupter contacts 2 and 4 close 
and connect ground to either the (TR) or (5R-1) relay in the trip circuit, 
depending on whether the call is through the A or B sub-group, releasing 
the (TR) or (TR-1) relay. When ground is removed by the* opening of the 
interrupter contacts 2 or 4, the (STA) or (STB) relay releases releasing 
the (KF) relay and restoring the circuit to normal. 

17. START CIRCUIT ALARM 

The closure of the interrupter contact 6 which occurs at the same time 
contacts 2 and 4 are closed while the (XF) relay is operated, operates the 
(KA) relay. The (KA) relay operated locks under control of the key at the 
trouble desk, lights a lamp at the trouble desk individual to the line 
finder frame and operates an alarm. The operation of the key releases the 
(KA) re lay, ' extinguishing the lamp and silencing the alarm. 

18. ALL SELECTORS IN ONE SUB-GROUP BUSY 

If all the selectors in sub-group A, for example, are busy, the (CA) 
relay operates in, a circuit from ground over lead CH, 500 ohm winding of 
the (CA) relay to battery through the 60G ohm resistance C. The (CA) 
relay operated transfers the circuit over lead I from the winding of the 
(STA) relay, to battery through the winding of thB (SA) relay and the break 




i 
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contact of the (SB) relay. When a call is now received the (SA) relay 
operates in turn operating the (STB) relay. The (STB) relay operated 
operates the (K) relay, starts a selector in tbs B sub-group hunting for 
the calling line, and close* a looking circuit through the 1000 ohm 
winding and make contact of the (CA) relay. This is to prevent the re- 
lease of the (CA) relay should a seleotor become available in the A 
sub-group while a call is going through the B sub-group. If all selec- 
tors in sub-group B are busy, the operation is similar except that the 
(OBJ, (SB) and (STA) relays now operate. The (STA) relay operated, 
starts a selector in the A sub-group hunting as explained before. 


19 » All, SELECTORS IN BOTH SUB-GROUPS BUSY 

If all the selectors in both sub-groups are busy, both the (CLA) and 
(CB) relays are operated. Should a call be received in either sub-group 
under these conditions the corresponding (SA) or (SB) relay operates 
but neither the (STB) nor (STA) relay operates as the circuits to ground 
on the armatures of the (CA) and (CB) relays are open. W)nen a call is 
received in the A or B sub-group while all selectors are busy, the mes- 
3ag ? in the start clrouit operates through the make contacts 

of the (SA) relay to ground on the armature of the (CB) relay if the 
call is in sub-group A or through the make contacts of (SB) relay to 
ground on the armature of the (CA) relay if the call is in stfc-group B. 
The message register thus indicates the number of calls which were ori- 
ginated while all the line, finders were busy. 




20. LIHE FINDER TIME ALARM 


If a line find0r does not find the subscriber^ line within 35 seconds 
a er e receiver at the calling station is removed from the switchhook, 
an alarm is given in the following manner, The (BA) relay operated con- 
nects battery to lead B, winding of the (frame) relay (B) brush and ter- 

1 ? f t ^. START aro of the tirno selector, break contact of the 

Iff * 1 * ! t °, th9 int9rrupter contact. When the interrupter contact 

closes, the (B) relay operates. The (A) relay does not operate, however, 
on account of its winding being short circuited by ground on the interrup- 

thTwi^L^J contact opens, the short circuit is removed from 

he winding of the (A) relay, which now ooerates in series with the wind- 
ing and made contact of the (B) relay, to ground on the armature of the (B) 
J2X; l U 2 0ld !f ^ rela y 3 operated, The next operation of the inter- 
0p9 J r ?Z” tb0 (TA} maemt * a circuit from ground on the make * 

tnlt' 1°L ^ !i^ te^rUpt9r, contact - of tlw U) relay, terminal 1 and 

/ »i » arc of the selector, to battery through the winding of 

, ® m9a the interrupter contact opens, the (TA) magnet re- 

leases and steps its brushes one step on its back stroke. The selector 
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brushes advance one step fen* each make and break of the interrupter coir* 
tact, which is of an interval of 7 seconds, until the fifth terminal of 
the selector is reached when the -circuit through the interrupter is 
opened* When the fifth terminal of the seleotor is reached, the BA— 1 
lamp in the trip circuit lights from battery -on the arnmture of the (A) 
(frame} relay, terminal 5 and brush of the LAMP arc of the selector, 
lead A, through the make contact of the (BA} relay, BA-1 lamp, lead 0, 
to ground through the winding of the (B) (aisle) relay in the time alarm 
circuit, which operates* The (B} relay operated, operates the (A) (aisle) 
relay. The (A) relay operated, lights the aisle pilot and main or mon- 
itoring hoard lamps through their respective auxiliary alarm circuits. 
When the source of trouble is removed and the (BA) relay, in the trip 
circuit has released, the circuits over leads A and B are opened, in turn 
releasing both the frame and aisle (A) and (B) relays, extinguishing the 
aisle and main or monitoring board lamps and silencing the alarm. The 
release of the (B) (frame) relay also closes a circuit from ground on its 
armature, through terminal 5 and the bridging brush of the RETURN arc of 
the selector to battery through the break contact and winding of the (TA) 
mapjet, which operates and steps the selector brushes to terminal 6, in 
which position it awaits the next closure of lead B. 


RESTORING TO NORMAL 

Should the circuit over lead B be opened before the fifth terminal is 
reached by ths seleotor, the (A) and (B) frame relays release. The (B) 
re lay -released, causes the selector to advance to the next normal position, 
closure of lead B, as previously described. The operation of ths 
(OT.J key steps the selector burhses to the next normal position by way 
Of the STEP bridging brush and 5, 10, 15, or 20 terminal, as the easebay b« 
If the selector has been at normal position 6, 11, or 16, when the (BA) 

relay operated, the operation would have been the same as described for 
position 1# 


SIMULTANEOUS (UT.T ,5 j j 

If there are simultaneous calls in both the first and the last 20 lines 

LLfT ° f ^ li f es th# rel *y? fcoth sub-groups will operate as des- 
ti^ Tn l!; siting two line finders In different sub-groups at the same 

time. In this case the H leads of the two lines are connected together and 
connected to battery through the (0) relay. One of the line finders will 
£2 ??«• «”» **> <>«■«• Wne fM'r will 

ond line or travel to overflow and return as described previously. 

MESSAGE register 

T .°? register calls on individual message rate lines the 

register (MB) operates on battery over the H lea^hln Ihe S 
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24. ADVANCING THE DISTRICT - P 'ET.P.A.^IHG THE TRIP CIRCUIT 

The (si/) relay operated, (a) connects battery to the » S* lead, 
the line test busy at the final frames and operating the (CO) relay in th 
trip circuit (b) closes a circuit which operates the district (L) re y 
and P (0H) relays. She (CO) relay operated, releases the 
trip circuit which in turn releases the (BA) relay and opens the circuit 
through the primary winding of the (0) relay • Another call may now 
he started within this same .group of 20 lines if the start circuitjls r ^ 
for the call, provided there are no calls waiting in other groups which 
have not been served. She (CH) relay is operated by a circuit from ground 
on the ft commutator brush and segment, through the break contact of the (PJ 
relay, mai« contact of the (SL) relay, cam 0, to battery through both 
windings of the (CH) relay. She same ground is then connected throug c 
H to battery through the 800 ohm winding of the district (L) ^eUy* 

(CH) relay operated, closes a circuit from ground on cam I, break contact 
of the (CS) relay, make contact of the (CH) relay to battery through the 
selector time alarm circuit not shown, whioh performs no useful function 
at this time. She (L) relay operated, closes a circuit advancing the dis- 
trict switch to position 2. Shis circuit is traced from battery through 
the R magnet, cam B, make contact of the (L) relay, to ground through oam 
U. As the switch advances from position 1, the circuits through the (LJ 
and (CH) relays are opened, releasing the relays and disconnecting the se- 
lector time alarm circuit. In position 1-1/2 to 2, the associated sen er 
is held busy by ground through cams H and C. 


25. COMPLETING SHE FUftTAl fBftTAL CIRCUIT 

With the switch in position 2, the tip and ring leads are closed from 
the calling line to the tip and ring leads of the associated sender cir- 
cuit, thus permitting the dialing tone to be transmitted back over the 
dialing circuit from the associated sender, as an indication that the 
apparatus is ready to receive the call by the operation of the station 
dial. The tip side of the dialing circuit is closed from the tip of .the 
line, through the break contact of the (F) relay, cam P, to the tip brush 
of the sender selector. The ring side of the dialing circuit is closed 
from the ring lead of the line, through the break contact of the (F) re- 
lay, winding of the (DC) relay, cam Q to the R brush of the serfder selec- 
tor. . In position 2, the (Cl) relay operates through its outer winding to 
ground on cam S # and remains operated until the switch advances from posi~ 
t ion 10. The (Cl) relay operated, (a) connects ground through the inner 
contacts of cam 3, to the test brush of the sender selector, thus making 
the associated sender test busy after the switch advances from position 
2, (b) doses the tip side of the fundamental circuit through to the sen- 
der and (a) closes the sender control (SC) .through cams V and U, to bat- 
tery through the outer winding of the (D) relay. After the sender func- 
tions, the fundamental circuit is established for the operatioh of the 
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district (L) relay and the stepping reiser in the sender* This circuit is 
traced from ground in the sender circuit, through the FT brush, make con- 
tact of the (01) relay, cam L, to battery through the 1200 ohm winding of 
the (L) relay, which operates* The (L) relay operated, locks through its 
1200 ohm winding and make contact to the same ground over the FT lead and 
advances the switch to position-3 from ground on cam M* The 500 ohm wind- 
ing Of the (CH) relay is also connected through cam U, in parallel with 
the winding of the (D) relay to the SC lead. Should the (CH) relay oper- 
ate at this time due to a high resistance ground in the sender circuit, 
no useful function will be performed* 

26. DISTRICT BRUSH SELECTION 

it * 

With the switch in position 3, the UP magnet is operated for brnfh 

selection over a circuit traced from battery through the winding of the 
magnet, oara C make contact of the (L) relay, to ground through the cam If* 
As the selector moves upward in position 3, carrying the commutator brush- 
es over the commutator segments, the A segment and brush intermittently 
connects ground to the tip side of the f und a m ental circuit through cams 
K and L, holding the (L) relay operated, but successively short circuit- 
ing the stepping relay in the associated sender circuit, thus releasing 
and permitting its re ope rat ion until the proper brush has been selected* 
When sufficient impulses hare been sent back to satisfy the sender, the 
fundamental circuit is opened, releasing the (L) relay. The (L) relay 
released, opens the circuit through the UP magnet, thereby stopping the 
. upward movement of the selector, and advances the switch to position 4* 

This circuit is traced from ground through cam M, break contact of the 
(L) relay, oam 3, to bat texy through the R magnet* When two digit sen- 
ders are used with this circuit, the advanoe of the sender replaces the 
high resistance of the SO lead with a 500 ohm ground, thus insuring the 
operation of tbs (CH) relay. In position 4, the trip magnet (TM) is 
operated from ground through cam S, and the (L) relay is operated and 
locked to ground on the fundamental circuit previously described, advanc- 
ing the switch to position 5* 

27. DISTRICT GROPP 3ELSCTI0H 

With the switch in position 5, the Iff magnet is reoperated and, the 
trip magnet being operated, causes the previously selected set of burshes 
to trip' when the selector starts upward. As the selector moves upward 
for group selection, carrying the brushes over the commutator segments, 
the B segnent and brush intermittently connects ground: to the tip side 
of the fundamental circuit through oam L holding the district (L) relay 
operated, but successively short circuiting the stepping relay in the 
associated sender Circuit, thus releasing had permitting its operation 


> 
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until the proper grotip has been selected. When sufficient impulses have 
f been sent back to satisfy the sender, the fundamsntal circuit is opened, 
releasing the (L) relay which in turn opens the circuit through ti» UP 
magnet and advances the switch to position 6. When three digit senders 
are used with this circuit, the advance of the sender replaces the high 
resistance ground on the SC lead with a 500 ohm ground, thus insuring the 
operation of the (CH) relay. With the switch in position 6, a circuit 
is closed from ground on the line finder N commutator, brush and segment 
through the break contact of the (P) relay, make contact of the (SL) relay, 
inner contacts of cam 0, cam R, to battery through the 800 ohm winding 
of the (L) relay, operating the relay. She (L) relay operated, advances 
the switch to position 7 in a circuit from battery through the R magnet, 
cam B, make contact of the (L) relay, cam M, make contacts of the (D) re- 
lay, to ground through cam I. 

28. 3BUKK HURTING WITH TRUNK IDLE 

Should the first trunk in the group in which the selector is hunting 
be idle, the (L) Pelay releases as the switch leaves position 6 1/4. 

When the switch enters position 6 1/2, ground is connected to the sleeve 
of the selected trunk througi cam M, break contact of the (L) relay, cam 
E, as a busy condition until the switch advances to position 7 3/4. 

29. fBtfflg HUNTING WITH FIRST TRUJGC BUSY 

Should the first trunk in the group in which the selector is hunting 
be busy, the (L) relay is held operated. in a circuit from battery through 
its inner winding and make contact, cam E to ground on the sleeve ter- 
minal of the busy trunk. With the switch in position 7, the UP magnet is 
reoperated from ground, cam M under control of the (L) relay and the se- 
lector travels upward until an idle trunk is found. When the idle trunk 
is found, the locking circuit throi^i the inner winding of the (L) relay 
is opened but the relay does not release immediately, dt» to a circuit 
being closed from battery through its outer winding, cam R to ground through 
the C commutator brush and segment. When the brushes are centered on the 
trunk terminals, the cirouit through the C Commutator segment is opened 
and the (L) relay releases and opens the circuit through the UP magnet, 
which stops the selector brushes on the terminals of the selector trunk. 

The (L) relay released, also advances the switch to position 8. 

30* "C* COMMUTATOR 

The adjustment of the commutator brush, with relation to the 
tripped sleeve multiple brubh, is such, that it does not break contact 
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with the 0 commutator, until slightly after the holding circuit through 
the inner winding of the (L) relay is opened, by the sleeve brush leav- 
ing the busy terminals and making contact with the sleeve terminal of 
the idle trunk. The UP magnet, there fore, remains operated and the se- 
lector continues to travel tqpward until the brashes are carried slightr 
ly above the center of the trunk terminals, allowing the looking pawl 
to enter the noteh era the rack attached to the brash support rod. At 
this time, the holding circuit through the outer winding of the (L) re- 
lay is opened, at the **C H commutator, releasing the relay Tdiich dis- 
connects ground from the commutator feed bar, (G), releasing the UP mag- 
net, The selector then drops into place, thus centering the brushes- on 
the trunk terminal. During trunk hunting, in position 7 only, the com- 
mutator feed ground is supplied from ground on cam M under control of 
the (L) relay. This is to prevent the reoperation of the (L) relay by 
the closing of a oircuit between the G conrautator brash and segment on 
the overthrow of the selector or as it drops into place. 

31. SELECTION HBYOHD 

As the switch advances to position 7 3/4, ground through cam E is 
connected to the sleeve of the selected trank as a busy condition. 

With the switch in position 8, a circuit is closed from ground oh the 
armature and make contact of the (CH) relay , through cam 0, cam B to 
battery through the outer winding of the (L) relay which operates, ad- 
vancing the switch to position 9, In position 9, the tip and ring sides 
of the outgoing fundamental circuit are closed through the tip and ring 
terminals of the selected trunk for selection beyond, through the FT and 
PR brashes of the sender selector, and cams P and G respectively. After' 
the selection beyond has been completed, ground in the sender is removed 
from the 30 lead, releasing the (OH) relay, in turn releasing the (L) 
relay. The (L) relay released, advances the switch to position 10. As 
the switch Iwaves position 9 1/2, the dialing circuit is opened at cams 
P and Q, in position 9 3/4, the tip and ring leads from the line finder 
are closed through cams P and Q respectively to 24 volts battery and 
ground in the district, holding the (DC) relay operated, under control 
of the station switchhook. With the (DC) relay ooerated, a locking cir- 
cuit is closed for the (D) relay after the switch advances from position 
10. This circuit is traced from battery through the inner winding of 
the (D) relay, make contact of the (DC) relay, make contact of the (D) 
relay to ground through cam I. The (D) relay (178-AK) is made slow in 
releasing in order that the connection will not be lost if the switch- 
hook at the called station is momentarily depressed. With the switch 
in position 10, the sender circuit functions and connects ground to the 
FT lead, causing the (L) relay to operate and lock through its inner 
winding over the tip of the fundamental circuit previously described. 
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The (L) relay operated, advances the switch to the selection po- 

sition until the relay is /released hy the operation of the sender circuits 
As the switch advances, ground is intermittently connected to the tip 
sid*e of the fundamental circuit, througi cam E, holding the (L) relay oper- 
ated, but successively short circuiting and permitting the reoperation 
of the stepping relay in the sender circuit. When sufficient impulses 
have been sent bade to satisfy the sender, the fundamental circuit is 
op®®®^* releasing the (L) relay. The (L) relay released, opens the cir- 
cuit through the B magnet, stopping the switch in positions 11, 12 or 
13, depending upon the class of call. As the switch leaves position 10, 
the holding cirouit of the (Cl) relay is transferred from ground on cam 
I to ground on, cam E under the control of the (L) relay. This oircuit 
is traced from battery through the outer winding of the (Cl) relay, inner 
contacts of cam U, make contact of the (Cl) relay, cam V, make contact 
of the (L) relay to ground through cam E. The release of the (L) relay 
opens the holding circuit throng the (GI) relay, disconnecting the 
sender from the district circuit. 

* 

32. CALLED PARTY . 

When the received at the called station is removed from the switch- 
hook, with the switch in position 11 or 12, reversed battery and ground 
from the incoming circuit operates the (CS) relay. The (CS) relay oper- 
ated, closes a circuit from ground on can I, through cam N, winding of 
the (I) relay, to battery through the #3 contact of the 160-H interrup- 
-* ter * When th ® interrupted contact closes, the (I) relay operates and 
locks on the same ground through its make contact. When the #4 contact 
of the interrupter closes, the operation of the (I) relay closes a cir- 
cuit from ground on the interrupter contact to battery through the 1000 
ohm and 500 ohm windings of the (CH) relay in series, operating the 
relay. The (CH) relay operated, locks through its windings, cam 0, to 
ground on its make contact and armature and closes a cirouit from bat- 
tery on its mate contact for holding the (SL) relay operated* She 160-H 
interrupter is so connected in the circuit that the operation of the 
(CH) relay is delayed for at least two seconds after the (CS) relay oper- 
ates* This delay is to prevent the false operation of the (CH) relay 
should the (CS) relay operate momentarily before .the called party an- 
swers due to any line disturbances. 



33. OPERATOR ANSWERS 

The switch advances to position 13,^as described above and when the 
operator inserts the plug of an answering cord in the answering jack 
of the trunk the (CS) relay operates on reverse battery and ground, over 
the trunk. The (CS) relay operated, closes a circuit Vron the sa^ 
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frrnund on cam I. throng cam H, to battery through the outer winding 
of the (L) relay, which ooerates and advances the switch to position 
14e With the switch in position 14, the repeating coil an * 9 jJ 
are disconnected and the 5* and R leads are connected d^ectly to the 
3? and R brushes of the selector through cams P and Q, respectively, 
lette ewi™eh enters position 13 l/2, the <L) relay loo*, in a . iir- 
cult from ground over lead S of the selected trunk, through cam E, 
to battery through the man® contact and inner winding of the (L) re 

13 3/4 tte looking cironit through the inner 
Tfindlmr of the (D) relay Is transferred fran the contacts of the (BC) 
VSgV cam J. in position 14 . tone^oir- 

cnit is olosed over tbs sleeve of the operator's trunk, -1, »aks 
of the (L) relay, cam V 2 M.F. condenser, cam W, the S brush 
and^terminal at the line finder bank, to ground through the winding 
of the (CO) relay in the line circuit fbr number checking. 

34 . niSCOMECTION - REG ULAR CALLS 

When the receiver at the calling station is replaced ou the a ^ cit " 
hook, the (DC) relay releases, in turn releasing the (D) relay. The 
(d! relay released, closes a circuit operating the (P) relay. The (?) 
relay operated, disconnects the tip and ring of the trunk 
and closes a circuit from ground on the N commutator brush and se^ent, 
through its make contact, contact of cam D, to battery bhrou^i 
R magnet, advancing the switch to position 16. 

35. MESSAGE REGISTERING; 

On message register distriot circuit, with the .witch in position 
16, e circuit is closed from battery, make contact of the (CH) relay, 
cam T through the three 18- AS resistances in parallel, H brush and 
terminal at the line finder bank over lead H, to ground throug^ the^ 
message register (MR) operating the message register. During the mes 
sage & regi staring period, another line finder ..lector^nting o,„ the 
line terminal, in tha same gronp will not stop Its 
nle terminals Of this line at this time on aooount of its (FJ relay 
being shunted by the 5 ohm message register, while the H brush of the 
huntfngsoloctor is passing ovar the H terminal of th. lino. Ihen the 
149-C interrupter contacts close, a circuit is closed from groun , 
through cam R, to battery through the outer winding of the (L) relay, 
operating the (L) relay. The (L) relay operated, locks through its 
inner winding and make contact to ground on cam E. Ground on the II 
make contact of the interrupter is closed througi cam X, make contact ^ 
of the (L) relay, outer contacts of cam J, to battery through the inn 
winding of the (D) relay, which operates. The (D) relay operated, ad- 
vances the switch to position 1? in a circuit from battery thro "f^ 

R magnet, cam 3, make contact of tha (L) relay, cam M, make contact of 
the (D) relay, to ground on cam I* In position 17 the A cam advances 
the switch to 18. \ * 


•Vi** 




( 22 P ages. Page 16) 
Issue 1 BT 52005-02 
January 11. 1924* 


36. RESTORING LINE FINDER TO NORMA L 

As the switch advances from position 16 to 18, the circuits through 
the (D), (SL), (CH) and (L) relays are opened, releasing the relays 
and disconnecting battery for operating the message register from lead 
H. The release of the (SL) relay disconnects battery from lead S, re- 
leasing the (CO) relay in the line circuit, thus restoring the line 
circuit to normal. As the switch enters position 17, the release of the 
(D) relay closes a circuit operating the (PS) relay. Thi3 circuit is 
traced from ground on the M commutator, brush and segment, through the 
350 ohm winding of the (PS) relay, inner contacts of cam II, break con- 
tact of the (D) relay, to battery on the break contacts of the (PS) 
relay. The (PS) relay operated, (a) Locks through its make contact 
and 350 ohm winding to the same battery (b) Closes a circuit through 

w the outer winding of the (P) relay, thus insuring the relay to hold 

until both the line finder selector and the district selector have re- 
turned to normal, and (c) operates the line finder DOWN magnet, from 
ground on its armature, restoring the line finder selector to normal. 
When the line finder selector returns to normal, ground is disconnected 
from the M commutator segment, releasing the (E), (PS) and (MB) relays. 

37. RESTORING THE DISTRICT TO NORMAL 

With the district switch in position 18, a circuit is closed from 
ground on the N commutator, brush and segment, make contact of the (P) 
relay, cam P to battery, through the district DOWN magnet, which oper- 
ates and restores the district selector to normal. As the district 
selector returns to normal, a circuit is closed from ground on the Y 
commutator brush and segment, cam B to battery through the R magnet, 
advancing the switch to position 1 or normal. As the switch leaves 
position 18, the circuit through the DOWN magnet is opened and in posi- 
tion 18 1/4, the circuit throu^i the outer winding of the (F) relay is 
opened, releasing the relay and restoring the circuit to normal. 

38. DELAYB^-D ISCONNECT *> 

Should the calling subscriber fail to replace the receiver on the 
swltchhook, after the called subscriber has disconnected, the release 
of the (CS) relay, due to the incoming trunk f motioning, operates the 
selector time alarm circuit from ground through cam I, thereby noti- 
fying the switchman of the existing conditions, 

39. DISCONNECTION TALKING TO OPERA T TP ** 

When the plug of the answering cord is in the trunk .jack at the in- 
coming end, ground is connected to the sleeve of the trunk to hold the 
district (L) relay operated. If the plug of the cord is removed from 
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the trunk jack before the receiver at the calling station is replaced on 
the switchhook, the line relay in the trunk circuit will operate, there- 
by holding the ground on the sleeve teminal of the trunk. When the re- 
ceiver at the calling station is replaced on the switchhook, and the plug 
of the answering cord is removed from the trunk jack at the incoming end, 
the (DC) relay releases and ground is disconnected from the sleeve of the 
trunk, releasing the (L) relay, thus advancing the switch to position 15. 

As the switch advances from position 14 l/4, the locking circuit through 
the inner winding of the (B) relay is opened at cam J, releasing the re- 
lay. The (D) relay released, opens the circuit through the (3L) relay, 
which releases and operates the (P) relay, which advances the district 
switch to position 16 from ground on the N commutator brush and segnent* 

In position 16, ground on the armature of the (SL) relay through cam D 
advances the switch to position 17, the A cam advancing it to position 18. 
In position 16, the (CH) relay being normal, battery is not connected 
over lead H to operate the message register in the line circuit as the 
call is not chargeable. Prom this point on, the line finder and district 
selectors are restored to normal as described in paragraphs 36 and 37. 

DISOONHECTION ON ABAUDOKED CALLS 

40.1 DISOOKNBOTIOn BEFORE LIUS FINDER SELECTOR FINDS IlflE 

Should the calling subscriber replace the receiver on the switch- 
hook before a hunting selector finds the line, the (L) relay in the 
line circuit releases, removing battery from the H terminals at 
the multiple bank, assuming the calling line to be in sub-group 
’’A". The trip circuit and start circuits operate and in turn oper- 
ate the (LP) relay which starts the selector hunting. The selector 
will therefore travel to the top of the bank and when the H brush 
of the selector makes contact with the terminal of the H comb, at 
the top of the multiple bank, the (H) relay operates. The (H) 
relay operated, releases the (LP) relay, which in turn releases 
the (P) relay and opens the circuit through the UP magnet, stop- 
ping the selector. The H commutator segment is opened with the 
selector brushes resting on the ”H f * combt-terminal to prevent the 
district switch from advanoihg from normal when the (P) relay is 
released by the release of the (LP) relay. With the (P) relay 
released, the (DS) relay operates from ground on the X conmutator 
brush and segment, through its 1,000 cbm winding. The (DS) relay 
operates the DOWIJ magnet, restoring the selector to normal. 

40.2 ?0SIT10HS 2 TO 6 

If the receiver at the calling station is replaced on the switch- 
hook while the district switch is in position 2 to 6, the dialing 
circuit is opened at the calling station, causing the sender circuit 
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to function and connect a direct ground, to the (SC) lead, 
causing the (D) relay to release on account of the increased 
current flowing through the outer winding of the relay. The 
(D) relay is connected differentially hut does not release 
when its inner winding is connected directly to ground and 
its outer winding connected to ground in series with a re- 
sistance. The (D) relay released, operates the (DS) relay, 
which restores the line finder selector to normal as des- 
cribed in paragraph 36. The (D) relay released, also opens 
the circuit through the (SL) relay which releases. The (SL) 
relay released, disconnects battery from lead 3, releasing 
the (CO) relay in the line circuit and advances the district 
switch to position 6 from ground on the armature and make con- 
tact, through the lower contact of cam D. With the district 
switch in position 6, a circuit is closed from same ground 
through cam D to battery through the DOWN magnet, operating 
the district DOWN magnet restoring the selector to norma.1. 

When the selector reaches normal, ground on the Y commutator 
brush and segment, advances the switch to normal. 

40.3 POSITIONS 7 TO 10 

Should the receiver be replaced on the switch hook while the 
district switch is in any of these positions, the line finder 
circuit is restored to normal as described in paragraph 36. 

Trunk hunting and selection beyond will take place in the same 
manner and the advance of the sender circuit advances the switch 
to position 10. In position 10, the release of the (D) relay 
operates the (P) relay which closes a circuit from ground on the 
N commutator brush and segment, advancing the switch to position 
16. As the switch leaves position 15, the (SL) relay releases. 

The (SL) relay released advances the switch to position 17, the 
A cam advancing it to position 18. From this point on the dis- 
trict switch is restored to normal as described in paragraph 24. 

41. TESTING LINE FINDER SELECTOR ... 

41®1 The testing equipment which is shown associated with the 3tart 

circuit provides for the testing of any particular line finder se- 
lector at any time. The test line used with the test box circuit 
for making the test i3 the first or bottom line of the bottom 
back in both the A and 3 sub-groups, the first line terminals in 
both sub-groups being connected together. When the #184 plug 
is inserted in the test jack of the line finder under test, the ST 
and ST-1 leads are connected together, and the circuit which sup- 
plied the battery to the ST lead through the (LF) relay in the line 
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finder circuit is transferred to lead Z, or if the automatic test 
circuit is used, ths winding of the (LF) relay in the line finder 
circuit is connected through the test circuit to the start circuit 
over lead Z. When the plug of the test box cord is inserted in 
the test jack or the line finder is being tested by the automatic 
test circuit, the (A) relay operates from ground on the test jack 
or lead to automatic test circuit to battery on the contact of 
the.(AL) relay, provided the (AL) relay is normal, indicating 
that there are no calls waiting to be served; and also in the case 
of the automatic test circuit, provided the line finder is idle* 

The (A) relay operating locks to battery on its contact, opens 
the circuit over the TR lead, thereby preventing any other calls 
from starting, opens the battery supply lead to the (AL) relay 
thereby preventing this relay from operating on calls waiting to 
be served, and connects ground to the winding of the (B) relay 
•which operates if both (STA) and (STB) relays are normal, indica- 
ting that the start circuit is ready to handle the test call. Tfye 
(B) relay operating locks under control of the (A) relay, closes 
the test line through, thereby operating the (L) relay in the 
test line, opens the series path for locking up (TR) relays in 
all trip circuits beyond the first, in series with the (STA) relay, 
thereby preventing a call from being started in a succeeding trip 
circuit after the start circuit is free and before the test cir- 
cuit has had time to start the line finder under test, operates 
the (C) and (C-l) relays and connects battery to the winding of 
the (D) relay. 

41.2 If the automatic test circuit has found the line finder busy 

the circuit through the (A) relay is left open, the (A) relay 
does not operate, and the test call is blocked until the line 
finder becomes idle. The (Cj relay operated (a) opens the cir- 
cuit through the (SA) relay preventing this relay from operating 
and starting a line finder in the B group in case all the line 
finders in the A group became busy while the test call is going 
through, (b) opens the normal ST lead, (c) connects lead Z 
through to the (STA) relay in the start circuit and (d) opens the 
circuit through the (STB) relay. The (0-1) relay operated (a) 
closes the circuit over' the TR lead from battery on the normally 
closed contacts of the (STA) and (STB) relays, (b) connects the 
K lead of sub-group A with the K lead of sub-group B thereby 
connecting the X commutator segments of all the selectors of both 
sub-groups together and (c) connects the Y lead of sub-group A 
with the Y lead of sub-group B so that the (GA) relay will be oper- 
ated by a selector in either sub-group. When the (L) relay in 
the test line operates, the trip circuit functions and connects 
ground through the (TR) relay inthe trip circuit over lead TR, 
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make contact of (C-l) relay, break contacts of (3TA) and (STB) 
relays to battery, operating the (TR) relay in the trio circuit. 

The above (TR) relay locks over lead I, break contacts of (CA) 
and (S3) relays to battery through the winding of the (STA) relay 
in parallel with the 1000 ohra resistance, operating the (3TA) 
relay. The (STA) relay operated, short-circuits the 500 ohm 
winding of the (CA) relay, connects ground to lead K, operates 
the (D) relay, and closes a circuit from ground through the break 
contacts of the (GA) relay, make contacts of the (C; relay over 
lead Z to battery through the (LF) relay in the line finder cir- 
cuit, causing the line finder to start hunting for the calling 
line. The (D) relay operated locks to ground on the armature of 
the (A) relay, When the (STA) relay releases after the line 
finder has passed the tripping zone, the (S) relay operates from 
ground on the left inner armature of the ( STA ) relay, make con- 
tact of the (D) relay to battery through the break contact and 
winding of the (E) relay. The (E) relay operated locks to 
ground on the armature of the (A) relay, releases the (0) and (C-l) 
relays, closes the series path for locking up the (TR) relays 
in the trip circuits beyond the first, which was opened by the 
(B) relay, closes the circuit from battery on the contacts of 
the (STA) and (STB) relays which was opened by the operation of 
the (A) relay and later closed by the operation of the (C-l) 
relay, through to the TR load, and closes battery to the (AL) 
relay which was removed by the operation of the (A) relay. This 
leaves the start circuit prepared to handle regular calls. 

When the plug of the test box cord is removed from the jack, 
or the automatic test circuit has been restored to normal, the 
(A) relay is released, releasing the (B), (D) and (E) relays and 
restoring the testing equipment to normal. 

42 • 2ELL SAL S - LIRE FINDER SELECTOR WITH BRTTSKFS IIORT-TAT. I 

Should the selector travel to the tell tale position while hunting,^ 
due to the multiple brush not being tripped, the (F) relay remains * 
operated through its outer winding. Ground on the X commutator brush » 
and segment is thereby connected to the lead "To tell tala circuit”, 
giving a visual signal to the attendant. As the N commutator segment 
is open at the tell tale, the district is prevented from advancing 
from its normal position. The selector in this case is restored to nor- 
mal, manually by the attendant. 

43 * -^ BLL TALE - nIR E FIZJDER SELECTOR - WITH 3RTTSPFS TOTPP^n 

Should the selector travel to the tell tale position while hunting. 
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with the multiple brush tripped, the circuit is closed from battery in 
the trip circuit, terminal of the H comb at the top of the multiple 
banJc, H multiple brush of the line finder selector, cam X, winding of 
the (H) relay to ground on the armature of the (DS) relay, operating 
the (H) relay. The (H) relay operated, releases the (LF) relay, which 
in turn releases the (P) relay and UP magnet. The (F) relay released, 
opens the circuit through the tell tale alarm and connects ground 
through the X commutator brush and segment, to battery through the 
1,000 ohm winding of the (DS) relay, vhich operates, in turn ooerating 
the DOW magnet restoring the selector to normal, 

TELL TALE DISTRICT SFT.FCT0P 

Should^ the selector travel to the tell tale position during brush 
selection, it will stop in position 8 since the sender does not furnish 
the 500 ohm ground over the SC lead to operate the (CH) relay. If the 
district selector goes to tell tale during group selection, the district 
will stick in position 9, since the sender does not furnish the 500 
ohm ground to operate the (CH) relay under this condition. In either 
position, the district will be held with its sender. 

OVERFLOW 


If all the trunks in the group are busy, the district selector while 
trunk hunting in position 7 will travel to the top of the group and rest 
on the overflow terminal. As the sleeve terminal at overflow is opened, 
the (L) relay releases, in turn advancing the switch to position 8. 

With the switch in position 8, the (L) relay operates from ground on the 
armature of the (CH) relay, advancing the switch to position 9. In 
position 9, a circuit is closed from ground on the Z commutator, brush 
and segment, through cam K to battery through the R magnet and advancing 
the switch to position 10. In position 10 a circuit is closed from ground 
on the Z commutator brush and segment through cam X, to battery through 
the 1200 ohm winding of the (L) relay, operating the (L) relay'. The (L) 
re ay operated, locks through its 1200 ohm winding and make contact to 
the same ground, through cam L, advancing the switch to position 14, from 
ground on cam M. As the switch advances from Dosition 13, the (L) relay 
releases and in position 14 it advances the switch to position 15. The 
release of the (L) relay also releases the (Cl) relay, disconnecting the 
sender from the district circuit. With the switch in position 15, the 
circuit is closed from the miscellaneous tone circuit over lead C to 2 M.F. 
condenser, cam G, winding of the repeating coil, 2 M.F. condenser. Cam V, 
cam J, make contact of the (D) relay to ground on cam I. A tone is there- 
fore induced in the other winding of the repeating coil, thus causing an 
^ay" tone to be sent back to the calling subscriber. When 

mK) Hit f 4 the calling station is replaced on the switchhook, the 
(DC) relay releases, opening the locking circuit throng the (D) relay 
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Which releases. From this point on. the switch is advanced to position 
1 as described, in paragraph 37. 

46. ,t n M COMMUTATOR 

The function of the ”0” cormratator segment is to maintain an idle 
condmonTn t‘hs mulUple overflow terminal so that 

for rnav stoo on overflow at one time; otherwise the first selector reacn 
ing overflow will make the sleeve multiple terminals busy, tpus caus ng 

r^r.s^ srsw 

bar only, this arrangement maintains a non-busy condi l +hQ 

terminals. When necessary to combine two or more groups of trunks, the 
vm-ntiniA "leave overflow terminals between the combined groups are 

* being oonneotsd to B «ond. *«"»"£' *£ 
is closed at overflow, the (L) relay is held operated, at this time, an 
the selector therefore hunts past the ’‘make busy” terminals into the next 

group. 


i 


ENG. J.J.3. 
August 27, 1924. 

T.M.P. 


CHECKED BY: J.I. APPROVED; H.L. MOYNES 

S.R.C. 


r 


